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(54) INTERNAL COMBUSTION ENGINE CONTROLLER 

(57)Abstract 

PURPOSE: To obtain an internal combustion engine 
controller which does not load a CPU with any burden 

xcept a simple hardware and software, and wherein the 
precision control is performed by means of a number of 
pulse more than conventional one. 
CONSTITUTION: In an internal combustion engine 
controller 1, a pulse is divided by a dividing circuit 5 
acting as a dividing means, and the divided pulse is input 
to a CPU 3. A first PTM 9 as a partial function of a 
count means takes the pulse not yet divided as the input 
and counts the pulse on the basis of the count value 
sent from the CPU 3. Since the CPU 3 takes the divided 
pulse as the input, the processing load caused by the 
interruption is not so large. Also, the pulse not yet 
divided is counted by the first PTM 9 acting as a partial 
function of the count means, and this count value is 
sent from the CPU 3, thereby the renewal of the count 
number is performed in the timing of the divided pulse, 
so that and the precision control can be easily realized. 
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(54) INTERNAL COMBUSTION ENGINE CONTROLLER 

(57)Abstract: 

PURPOSE: To obtain an internal combustion engine 
controller which does not load a CPU with any burden 
except a simple hardware and software, and wherein the 
precision control is performed by means of a number of 
pulse more than conventional one. 
CONSTITUTION: In an internal combustion engine 
controller 1, a pulse is divided by a dividing circuit 5 
acting as a dividing means, and the divided pulse is input 
to a CPU 3. A first PTM 9 as a partial function of a count 
means takes the pulse not yet divided as the input and 
counts the pulse on the basis of the count value sent 
from the CPU 3. Since the CPU 3 takes the divided 
pulse as the input, the processing load caused by the 
interruption is not so large. Also, the pulse not yet 
divided is counted by the first PTM 9 acting as a partial function of the count means, and this 
count value is sent from the CPU 3, thereby the renewal of the count number is performed in 
the timing of the divided pulse, so that and the precision control can be easily realized. 
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OPERATION 



[Function] In the case of the control unit of this internal combustion engine, dividing of the pulse is 
carried out by the dividing means, and the pulse after dividing is inputted into CPU. Moreover, a count 
means is counted by considering the pulse in front of dividing as an input based on the count set point to 
which this pulse is passed from CPU. Since CPU considers the pulse after dividing was carried out as an 
input, the processing burden by interruption does not become so large. Moreover, since the pulse before 
dividing is carried out is counted by the counter means and the count set point is passed from CPU, 
renewal of the number of counts can be performed to the timing of the pulse after dividing was carried 
out. Moreover, since the pulse before dividing of the count means is carried out is counted, control of an 
internal combustion engine can be performed by the pulse timing before dividing is carried out. Precise 
control is easily realizable with this. 
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MEANS 



[Means for Solving the Problem] In order to attain this purpose, this invention is carrying out the 
following composition. Namely, a pulse output means to output a pulse according to rotation of an 
internal combustion engine so that it may illustrate to drawing 5 , The dividing means which carries out 
dividing of the pulse from the above-mentioned pulse output means, and a count means to count the 
pulse from the above-mentioned pulse output means based on the count set point, and to output it as a 
control timing signal after a count end, By interrupting, considering the pulse in which dividing was 
carried out by the above-mentioned dividing means as an input, and having the central processing unit 
(CPU) which sets the above-mentioned count set point as the above-mentioned count means to this 
interruption timing Let the control unit of the internal combustion engine characterized by controlling an 
internal combustion engine based on the above-mentioned control timing signal be a summary. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, once it began the count by this external counter, 
when the situation that the count set point must be changed on the way according to factors, such as 
change of an engine speed, arises, it becomes difficult to change and update this. Therefore, in order for 
conventional equipment to perform precise control, hardware and software needed to perform 
complicated processing further and there was a problem of applying a burden to CPU again for the 
reason. 

[0007] Based on the above-mentioned trouble, by easy hardware and easy software, a burden is not 
applied to CPU but it aims at enabling control by many pulse numbers from before by this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section block diagram of the control unit of the internal combustion 
engine as one example of this invention. 

[Drawing 2] It is the flow chart which shows the processing which the CPU performs. 
[Drawing 3] It is the 1st timing chart which shows operation. 
[Drawing 4] It is the 2nd timing chart which shows operation. 
[Drawing 5] It is the composition instantiation view of this invention. 
[Description of Notations] 

1 [ ... Frequency divider, ] ... The control unit of an internal combustion engine, 3 ... CPU, 5 7 [ ... The 
2ndPTM, ] ... AD flip-flop, 9 ... The IstPTM, 11 13 [ ... The 5th PTM, ] ... The 3rd PTM, 15 ... The 
4th PTM, 17 19 [ ... The 2nd waveform shaping circuit, ] ... The 6th PTM, 21 ... The 1st waveform 
shaping circuit, 23 25 [ ... The 1st pulser, 31 / ... The 2nd pulser, 41 / ... A drive circuit, 45 / ... The 1st 
transistor, 47 / ... The 2nd transistor, 49 / ... A transformer, 53 / ... Piezo actuator ] ... The 1st pickup, 
27... The 2nd pickup, 29 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the control unit of the internal combustion engine which 
made the burden of a central processing unit light by considering the pulse which carried out dividing as 
an input in control of an internal combustion engine. 
[0002] 

[Description of the Prior Art] For example, the spill valve control is known as a means to control the 
fuel injection equipment of a diesel power plant electronically. This spill bulb was prepared in the fuel 
injection pump for engines, and has determined fuel oil consumption by adjusting the injection end 
timing of fuel. In case this spill valve control is performed, in order to realize precise control, it is 
necessary to make [ many ] the number of pulse waves. 

[0003] That is, in this spill valve control, engine 1 rotation was assigned to the number of pulse waves, 
and opening-and-closing timing control of the spill bulb which doubled the spill angle used as a target 
with rotation of an engine by expressing the number of the pulse waves as the sum with an angle not 
much is realized. However, although the control timing by the number of pulse waves synchronizes with 
rotation of an engine, the control for an angle will count [ rotation / an engine ] time using an 
asynchronous clock not much. Therefore, it an angle becomes large, this control section that became 
independent of rotation of an engine becomes large, and precise control becomes not much impossible. 
Therefore, the more there are many pulse waves to engine 1 rotation, the more the control obtained by 
that cause becomes a bird clapper precisely. 

[0004] However, since thexentral processing unit (hereafter referred to as GPU) is performing various 
processings to the intermption timing of a pulse, if a pulse wave is made [ many ], it will interrupt its , 
access'increases, it requires a bufden for-pfocessing of CPU arid has the problem that other processings 
will stagnate. 

[0005] There were some which were going to control the opening-and-closing timing of a spill bulb, and 
were going to reduce interruption access to CPU by counting a pulse by the external counter as a thing 
for mitigating the burden to such a CPU conventionally. 
[0006] 

[Problem(s) to be Solved by the Invention] However, once it began the count by this external counter, 
when the situation that the count set point must be changed on the way according to factors, such as 
change of an engine speed, arises, it becomes difficult to change and update this. Therefore, in order for 
conventional equipment to perform precise control, hardware and software needed to perform 
complicated processing further and there was a problem of applying a burden to CPU again for the 
reason. 

[0007] Based on the above-mentioned trouble, by easy hardware and easy software, a burden is not 
applied to CPU but it aims at enabling control by many pulse numbers from before by this invention. 
[0008] 

[Means for Solving the Problem] In order to attain this purpose, this invention is carrying out the 



following composition. Namely, a pulse output means to output a pulse according to rotation of an 
internal combustion engine so that it may illustrate to drawing 5 , The dividing means which carries out 
dividing of the pulse from the above-mentioned pulse output means, and a count means to count the 
pulse from the above-mentioned pulse output means based on the count set point, and to output it as a 
control timing signal after a count end, By interrupting, considering the pulse in which dividing was 
carried out by the above-mentioned dividing means as an input, and having the central processing unit 
(CPU) which sets the above-mentioned count set point as the above-mentioned count means to this 
interruption timing Let the control unit of the internal combustion engine characterized by controlling an 
internal combustion engine based on the above-mentioned control timing signal be a summary. 
[0009] 

[Function] In the case of the control unit of this internal combustion engine, dividing of the pulse is 
carried out by the dividing means, and the pulse after dividing is inputted into CPU. Moreover, a count 
means is counted by considering the pulse in front of dividing as an input based on the count set point to 
which this pulse is passed from CPU. Sinc^GPU considers the pulse after dividing was carried out as*an 
inputs the processing burden by interrupjon does not become so largp. Moreover, since the pulse before 
dividing is carried out is counted by the counter means and the count set point is passed from CPU, 
renewal of the number of counts can be performed to the timing of the pulse after dividing was carried 
out. Moreover, since the pulse before dividing of the count means is carried out is counted, control of an 
internal combustion engine can be performed by the pulse timing before dividing is carried out. Precise 
control is easily realizable with this. 
[0010] 

[Example] Hereafter, the example of this invention is explained in detail based on a drawing. Drawing 1 
is the important section block diagram of the control unit 1 of the internal combustion engine as this 
invention 1 example. The control unit 1 of an internal combustion engine The D flip-flop of CPU3 and 5 
or 2 frequency dividers (1st D-FF7, 2nd D-FF8), Six programmable timer modules (1st PTM9, 2nd 
PTM1 1, 3rd PTM13, 4th PTM15, 5th PTM17, 6th PTM19), It has two waveform shaping circuits (the 
1st waveform shaping circuit 21, the 2nd waveform shaping circuit 23), two pickup (the 1st pickup 25, 
the 2nd pickup 27), two kinds of pulsers (the 1st pulser 29, the 2nd pulser 31) that exist in the same 
crankshaft, and the drive circuit 41 grade. 

[001 1] Here, an internal combustion engine is a diesel power plant, and the control unit 1 is controlling 
the opening-and-closing timing of the piezo spill bulb of a fuel injection pump as one of the processing 
of the. CPU3 is peiforming-control processing in^^^^ "As 
one of the various control processings of the, the output from a frequency divider 5 was undergone as 
the dntaWptiori in^ output of the processing mehtioned LateTrs transmitted toiD 

input of D-FF 7 and 8. Moreover, this CPU3 sets the counter value of PTM 9-19. 
[0012] The frequency divider 5 has achieved the function as a dividing means, and is a logical circuit 
which carries out dividing of the pulse NE1 transmitted from the 1st waveform shaping circuit 21 . 
Although the rate of dividing of a frequency divider 5 can be set up with a hard switch, it has transmitted 
the input pulse NE to the interruption input of CPU3, and the CLK input of D-FF 7 and 8 in this 
example as a signal PI which consists of one fourth of frequency. By this, CPU3 will receive one fourth 
of the pulses PI of frequency of NE1 as an input. 

[0013] D-FF 7 and 8 is a well-known D flip-flop which achieves a function a part as a counter means. 
1st D-FF7 makes the pulse PI after dividing transmitted from a frequency divider 5 the clocked into 
CLK, and is considering the interrupt control signal P3 transmitted€roirrCPU3. as the D input. 
Moreover, the signal P7 transmitted from the output Q of 1st D-FF7 serves as G input of 1st PTM9. 
Similarly, the pulse PI is being set to clocked-into CLK, 2nd D-FF8 is also setting the interrupt control 
signal P4 as D input, and the signal transmitted from Output Q serves as G input of 4th PTM15. 
[0014] PTM 9-19 has achieved the function in part as a counter means, respectively. These PTM 9-19 
makes G input a trigger, it has the function of the down counter which synchronized with the clocked 
into CLK, and the counted value is set by CPU3. 

[0015] 1st PTM9 makes the pulse NE1 in front of dividing sent from the 1st waveform shaping circuit 



21 the clocked into CLK, and is considering Q output from 1st D-FF7 as the G input. The signal P9 
transmitted from the output OUT of this 1st PTM9 serves as G input of 2nd PTM1 1. 
[0016] 2nd PTM1 1 considers the OUT output of 1st PTM9 as the G input, and makes the independent 
clock pulse CLK1 (for example, lmicrosec period) which does not synchronize with NE1 and NE2 the 
clocked into CLK. The signal PI 1 transmitted from the output OUT of this 2nd PTM1 1 serves as G 
input of 3rd PTM13. 

[0017] 3rd PTM13 considers the OUT output of 2nd PTM1 1 as the G input, and makes the independent 
clock pulse CLK2 (for example, 8microsec period) which does not synchronize with NE1 and NE2 the 
clocked into CLK. The signal TDL sent out from the output OUT of this 3rd PTM13 is used for the 
closed timing control of a piezo spill bulb etc. 

[0018] 4-6th PTM 15, 17, and 19 is carrying out the same composition as l-3rd PTM 9, 11, and 13 
except for considering Q output transmitted from 1st D-FF8 as G input of 4th PTM15. The signal P19 
sent out from the output OUT of 6th PTM19 is used for the open timing control of a piezo spill bulb etc. 
[0019] Waveform shaping circuits 21 and 23 are electrical circuits for operating orthopedically the 
signal transmitted from pickup 25 and 27, respectively to digital pulse shape as a signal which 
synchronized with rotation of an engine, the 1st waveform shaping circuit 21 - as [ a part of] a pulse 
output means — the pulse NE1 after waveform shaping is transmitted to the clocked into CLK of the 
clocked intos 9 and PTM [ CLK and ] 15 of a frequency divider 5 as a pulse in front of dividing by 
considering the signal which has achieved the function and is sent from the 1st pickup 25 as an input 
[0020] The 2nd waveform shaping circuit 23 transmits the pulse NE2 after waveform shaping to reset 
input RES of a frequency divider 5 by considering the signal sent from the 2nd pickup 27 as an input. 
The dividing timing by the frequency divider 5 is measured by this. Pickup 25 and 27 is pickup circuits 
which output the pulse signal according to rotation of pulsers 29 and 3 1, respectively. 
[0021] Pulsers 29 and 31 are supported by the crankshaft according to the rotational frequency of an 
engine, and rotate. Moreover, the 1st pickup 25 and the 1st pulser 29 have achieved the function in part 
as a pulse output means. 

[0022] The drive circuit 41 is a flyback type drive circuit of the common knowledge which consists of 
the transistor (the 1st transistor 45, the 2nd transistor 47) of 43 or 2 inverters, a transformer 49, diode 51, 
a piezo actuator 53, and DC-power-supply 55 grade. 

[0023] An inverter 43 is a NOT logical element which denies the signal PI 9 transmitted from 6th 
PTM19 as a logic signal value. The 1st transistor 45 will be in an ON state with the charge control signal 
TDL transmitted from 3rd PTM13, and energy is charged to primary -winding 49a of a transformer 49 at 
an ON state by passing current from DC power supply 55. The 2nd transistor 47 will be in an ON state 
with the electric discharge control signal TDOWN transmitted from 6th PTM19 through an inverter 43, 
and the charge charged by the piezo actuator 53 is made to discharge in an ON state. A transformer 49 
makes secondary -winding 49b generate the high voltage, when the 1st transistor 45 carries out a turn-off 
after energy has been charged by primary-winding 49a, and the energization to primary-winding 49a is 
intercepted. Diode 51 rectifies, when charging the piezo actuator 53 by passing current to the piezo 
actuator 53 by the high voltage generated in secondary-winding 49b. The piezo actuator 53 opens and 
closes a piezo spill bulb, if it charges and elongates, a spill path will be closed, the fuel pressure in a fuel 
path rises, and fiiel injection is started. DC power supply 55 are the DC-power-supply circuits for 
charging the piezo actuator 53 from a transformer 49. 

[0024] Drawing 2 is a flow chart with which CPU3 shows the processing wfiich performs the interruput, 
signal from a frequency divider 5 as:a trigger, f* [ a turn of a cell motor of those who are going to start a 
diesel power plant / perform / the flow which makes a trigger the interruput signal from a frequency 
divider 5.: and is shown in drawing 2 as one of the control processings / CPU3 ] In this processing, 
opening-and-closing control of a piezo spill bulb shall be performed as a controlled system. At this 
example, the unit angle was made into 0.75 degrees by assigning one rotation of an engine to 480 waves 
of NE1. And it is [ several n of the pulse wave of NE1, and ] angle thetarem not much about target spill 
angle thetasp. It is asking before this interrupti on processing as the surtv.;Several n of the pulse wave of 
NE1 counts down the pulse of NE1 by transmitting to 1st PTM9. It is angle thetarem not much. By 



carrying out time conversion and transmitting to 2nd PTM1 1, the count-down by the clock pulse CLK1 
(lmicrosec period) is performed. The standup of a control signal is controlled by count-down of this 2nd 
PTM1 1. Moreover, the counted value of a clock pulse CLK2 (8microsec period) is transmitted to 3rd 
PTM13 as timing which starts the wave finally outputted. 

[0025] I^te interruput signal from a frequency divider 5 enters and processing is started, CPU3 will 
13i.se one counted valueof an internal counter first*(Step 201), Next, it judges whether there is any 
processing performed now based on the counted value of this internal counter at processing timing (Step 
203). If it is in processing timing, as mentioned above, the counted value of NE will be transmitted to 
1st PTM9 (Step 205). If there is nothing to processing timing, processing will be moved to Step 213 
mentioned later. Next, the counted value as time is set not much to 2nd PTM1 1 (Step 207). And the 
counted value as build up time is set to 3rd PTM13 (Step 209). Finally, the "H" signal is outputted to D 
input of D-FF7 (Step 21 1). Next, it judges whether the processing performed now is processing of the 
immediately following timing (based on the pulse input after dividing of NE1) of the timing which 
performed the above-mentioned processing (Steps 205-21 1) (Step 213). It judges whether it is in the 
timing which returns the value which D-FF7 holds to "L" from "H" by this processing. That is, if it is 
after [ of processing timing ] 1 time, "L" will be outputted to D-FF7 (Step 215). Now, CPU3 ends 
processing. When there is nothing to the timing, processing of Step 215 is flown and it ends. 
[0026] When you change rapidly at this time, for example, an engine speed, suppose that the situation of 
wanting to make the counted value of l-3rd PTM 9, 1 1, and 13 changed on the way arose. Even in such 
a case, CPU3 is processing to the interruption timing after carrying out dividing of the pulse NE1, and it 
is making the value of "L" or "H" hold to D-FF7, and Q output is synchronized with an after [ dividing ] 
pulse, and can be controlled now. That is, the re-set of the counter value by processing of Steps 205-21 1 
can be performed to the starting timing of the pulse PI after dividing. 

[0027] Drawing 3 and 4 are timing charts which show this control action. Hereafter, the processing 
mentioned above is explained based on this timing chart. In drawing 3 (a) the wave in front of dividing 
of a pulse NE1 and (b) The wave of a pulse NE2 and (c) the wave PI after dividing of a pulse NE1 and 
(d) The wave P3 of the interruput signal transmitted from CPU3 to D input of D-FF7 and (e) The wave 
P7 transmitted from Q output of D-FF7 to 1st PTM9 and (f) The wave P9 of the signal transmitted to G 
input of 2nd PTM1 1 from the OUT output of 1st PTM9 and (h) the internal counter value of 1st PTM9, 
and (g) The internal counter value of 2nd PTM1 1 and (i) The wave PI 1 of the signal transmitted to G 
input of 3rd PTM13 from the OUT output of 2nd PTM1 1 and (j) The wave to which the internal counter 
value of 3rd PTM13 and (k) are transmitted from the OUT output of 3rd PTM13 to a controlled system, 
and (1) show the timing by which a piezo spill bulb is finally opened and closed, respectively. Especially 
the timing t5 to which the output TDL from the 3rd counter 13 shown in (k) is set to "L" from H H] closes 
a piezo spill bulb, it is the time to start fuel injection and precise control is needed. 
[0028] CPU3 is tO which counts down the counted value which starts to 3rd PTM13 and is set as timing 
according to a clock pulse CLK2 (8microsec period), and the count ends. As shown in (k), 3rd PTM13 
starts the OUT signal from "L" to "H." The OUT signal of 3rd PTM 13 will be the charge control signal 
TDL of the drive circuit 41, the 1st transistor 45 will be in an ON state to the timing of this standup, and 
the charge of energy to primary -winding 49a of a transformer 49 is started. 

[0029] The pulse NE2 of (b) applies [ 5 ] reset to the timing of a frequency dividertl to the pulse NE1 
shown in (a). A frequency divider 5 performs dividing to the pulse of NE1, and outputs a result as PI. 
(c) shows this wave. CPU3 is this standup timing t2 of PI. The flow shown in drawing 2 is performed. 
As shown in Step 205,207,209 of drawing 2 , respectively, the internal counter of PTM 9, 1 1, and 13 is 
set as shown in (f), (h), and (j). Moreover, according to Step 21 1 of drawing 2 , as shown in (d), 
interruption processing is put into D-FF7, and the value of the "H" signal is made to hold. 
[0030] Standup t3 of the following after [ dividing ] pulse PI Since the "H" signal is held to timing at D- 
FF7, it is this t3. To timing, the wave P7 of Q output of D-FF7 is set to "H", as shown in (e). P7 is 
transmitted to G input of 1st PTM9, this standup is made into a trigger, and a count-down of the internal 
counter of PTM9 is performed. This count is performed synchronizing with the pulse NE1 in front of 
dividing. In addition, from the output OUT of 1st PTM9, as shown in (g), "L" is outputted after it takes 



action on G input and a signal enters until a count is completed. A count-down of 1st PTM9 is 
completed and it is t4. If it reaches, the output OUT of 1st PTM9 will start from "L M to H H." 2nd PTM1 1 
performs a count-down according this standup to a clock pulse CLK1 (lmicrosec period) to a trigger. 
Moreover, from the output OUT of 2nd PTM1 1, as shown in (i), "L" is outputted after it takes action on 
G input and a signal enters until a count is completed. A count-down of 2nd PTM1 1 is completed and it 
is t5. If it reaches, the output OUT of 2nd PTM1 1 will start from "L M to "H." As shown in (k) which is 
the last wave, from the output OUT of 3rd PTM13, "L" is outputted after it takes action on G input and a 
signal enters until a count is completed. That is, timing t5 which a count-down of 2nd PTM1 1 ends The 
signal from the output OUT of 3rd PTM13 is set to "L n from "H." 

[003 1] This t5 It becomes the closed timing of a piezo spill bulb. That is, the 1st transistor 45 is set to 
"L" from "H" with an OFF state by the bird clapper by the charge control signal TDL which is the 
output of 3rd PTM13, and the charge of energy to primary -winding 49a is completed. The high voltage 
occurs in secondary-winding 49b, and the charge to the piezo actuator 53 is started at the same time 
charge of energy is completed. The piezo actuator 53 is elongated by this, a spill path is closed, the fuel 
pressure in a fuel path rises, and fuel injection is started. 

[0032] Moreover, as shown in (j), it is this t5. 3rd PTM13 performs a count-down according a standup to 
a clock pulse CLK2 (8microsec period) to a trigger. An end of this count-down starts the OUT output 
from 3rd PTM13 from "L" to "H." The next charge start time is set by this. 

[0033] It is t3 whose CPU3 is the standup of the after [ dividing ] pulse PI of a two-times eye as shown 
in drawing 4 . It is timing, and the counter value of 4-6th PTM 15, 17, and 19 is set, and performs the 
respectively same control as l-3rd PTM 9, 1 1, and 13. Consequently, as shown in (t), the wave P19 of 
the signal outputted from 6th PTM 19 is acquired by count-down of 6th PTM 19 shown at (s). A wave 
PI 9 is made the electric discharge control signal TDOWN shown in (u) by the inverter 43. And t6 to 
which the electric discharge control signal TDOWN starts To timing, when the electric discharge control 
signal TDOWN starts, the 2nd transistor 47 will be in an ON state, and the charge charged by the piezo 
actuator 53 discharges. That is, in order to contract to the length before charge, in a fuel injection 
equipment, a spill path opens, the fuel pressure in a fuel path falls, and fuel injection ends the piezo 
actuator 53. 

[0034] Moreover, CPU3 is t3. It is timing and the flow of drawing 2 is performed again. This time, it is 
the judgment of the processing timing shown in Step 203, and it is supposed from the counted value of 
CPU3 that there is nothing to processing timing, and Step 213 is processed. At Step 213, judgment that 
it is processing after [ of processing timing ] 1 time (i.e., the immediately following timing of the 
processing which performed Steps 205-21 1) is made. And by processing of Step 215, transmit the "L" 
signal to D input of D-FF7, the "L" signal is made to hold to D-FF7, and it prepares for the next input. 
[0035] Thus, according to the control unit 1 of the internal combustion engine of this invention, it 
became possible to carry out by the pulse of 480 waves to engine 1 rotation. Conventionally, in order to 
take the load to CPU3 into consideration, it was controlling by the pulse of 64 waves to engine 1 
rotation. As for this, it is possible to make it adapted [ increase and ] even for about 10,000 waves 
according to the grade of the rate of dividing. Precise control is attained by the ability of many pulse 
numbers to unit rotation of an engine to be taken. Since the pulse after dividing is inputted into CPU3 in 
that case, this thing does not have a burden in processing of CPU3, either. 

[0036] Moreover, although it was difficult to update the number of counts on the way once it started the 
count-down when controlling by preparing a down counter outside, according to the control unit 1 of the 
internal combustion engine of this invention, CPU3 is processing to the interruption timing after 
carrying out dividing of the pulse NE1. And Q output is synchronized with an after [ dividing ] pulse, 
and can be controlled now by making the value of "L" or "H" hold to D-FF7. That is, it is possible to the 
starting timing of the pulse PI after dividing to perform the re-set of a counter value. Thus, the precise 
spill valve control using many pulses became possible by easy hardware and easy software. 
[0037] In addition, the control unit 1 of the internal combustion engine of this invention can be adapted 
for injection systems other than a diesel power plant, such as a gasoline engine. Furthermore, even if it is 
equipment of other internal combustion engines, when controlling by the angle of rotation of an engine, 



it becomes possible to perform precise control 
[0038] 

[Effect of the Invention] As explained in full detail above, by easy hardware and easy software, a burden 
was not applied to CPU but the control unit of the internal combustion engine of this invention enabled 
it to perform control by many pulse numbers from the former. 



[Translation done.] 



